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(54) VACUUM TUBE WITH OPTICALLY EXCITED ELECTRIC FIELD EMISSION CATHODE 

(57)Abstract 

PURPOSE: To lower operation voltage and suppress dispersion in an emission 
current so as to obtain a big current by providing a cathode which emits electrons 
by an electric field and a luminous part which radiates light thereon in order to 
promote electron emission on the same substrate. 

CONSTITUTION: A GaAs layer is epitaxially grown on a substrate 101 and a hole 
reaching the substrate 101 is opened by etching so as to form the end face of a 
luminous part. Then, a tapered P-type semiconductor cathode 107 is formed by ion 
milling of an epitaxial layer on the substrate in order to provide an anode electrode 
1 10 through a fine interval above the substrate. When the cathode 107 is given an 
electric field and light is radiated from the luminous part, electrons of the cathode 
107 are excited from a low energy state to a high energy state so as to lower the 
electric field required for electron emission. Thereby, operation voltage can be set 
to a low level while reducing dispersion in an emission current and easily obtaining 
a big current. 
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